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PAPERMAKING 

(57) Abstract: 

PROBLEM TO BE SOLVED: To 
obtain a paper quality improver 
for papermaking excellent in 
effects such as an improvement 
in bulk, brightness or opacity 
desired for reducing the weight 
and increasing the amount of a 
compounded waste paper pulp 
even by addition thereof in a 
small amount and further 
excellent in improving effects 
on paper strength. 

SOLUTION: This paper quality 
improver for papermaking 
comprises (A) a compound 
providing >4% lyotropic degree 
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measured by a specific method 
and satisfying any two or more 
of (i) >0.02 g/cm3 standard 
degree of improvement in bulk, 
(ii) >0.5 point standard degree 
of improvement in brightness 
and (iii) >0.5 point standard 
degree of improvement in 
opacity and (B) a water- soluble 
polymer satisfying at least 
either one of the specific 
ranges of the average molecular 
weight or viscosity. 
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(57) [g*?j) 

K±ta4ftSftT*9T. E.O(i)igf|lji&[6]±g#0.0 
2g/cm 3 J^±. (ii)^efegf6]±S^0. 5#-f>Nt( 
±Rtf (i i i) iP^jglflKP^g^O. 5#-f > h«±©{5J 
2 •D&>±£ffitz-t<t&%0 (A) <t, 4#3E$BH©¥^ 
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I 

{fc^feT'&oT, jaoTfiB(i)- (Mi) ©fim*>2^£U: 
<D««fpl±^l*$:t>fc^"r^#) (A) ¥*P#Tfi 
#1000-1000^Xte25 < CT(E> 1 %7K8»G>ttftj&* 1 -40 

(b) t*#*i/, »«ia«mTrt»^fi-5#«ffl« 

HIp]±9J- 

( i ) «M|rJ±**«0. 02g/cm 3 J£U: 

(ii) g^afeSfp)±«^o.5#<>h«± 

«*K (%) = (ao-a) yaoXlOO 

[R:ftfl2] i aja±o»Hsisao co 

[t»*H3] ft^tt (A) (AIJ^tf/vD*-* 
>, (A2) ^U-feU;i/X-^, (A3) 7^ (A4)73> 
>, IA5)7 5>K*. (A6) 4»7>*:X^AiiU (A7) *f 
a yy-Jk (A8)#fl57;i/n-^i81J9»K<7)xx^;k 

*Jfi 1 Xte 2 t2ttco»«ffltt»rp)±»J. 
[Bt#*4} TkJBttKiHF- (B) ^ BU*U7^U 
KStfU^-, (B2)#U bf^7;m-^*#u 
v-, (B3) MWC(B4)«^^A^6 

tezmfr &a«ns«*3B 1 - 3 ©wn^ 1 jbk*<&s> 

*K/BSEK[a]±SiJ. 

[0 0 0 1 ] 

«ESfR]±SiJJcHT^>o 
[0 0 0 2] 



(2) ^§82 0 0 1 - 2 4 8 1 0 0 

2 

dim 2 )v&m*vjv\>7&fti)m<uz>^tmz& 

[0 0 0 3] $£mit\Zj:Z>m2<D&TZm±?Z>Z£$: 

(»H¥4-185792^«> , £/S8«i<hg# 
(4*H^3-269199-^» , ^^y»jttH^jSI««!* 
©5te«*S:«i&-r (4*IH¥3-124895^) , SBSrfefc 
20 e>*T (#§H¥5-230798*§^) 

\*. »«F*2971447^t>»6 > nTl^*^ JKrtttffi*^ 
[0 0 0 4] — ^FjS91«* afeg£ft±£i££*:tf) 

m&mnz&m («ah5~2o«*x) ti^iD-^^^^ 

[0 0 0 5] 

^0 [0 0 0 6] 

(i) ~ (i i i) ©fcjnrt* 2 ^K±©3KJllR!±»*tt)fc 6t" 
(A) t, ¥^ J FS^1000-1000^X^25 , CT 
©l%*S«Ottff^l-4000niPa - s0^^<^^fnj 

n*«iifc"r**ttK»T (B) tmu »m 
( i ) mmnm±mifitL 02g/- C m 3 ^± 

50 (i i i) SflS^58WSffil±a^0. > h£A± 
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3 

(%) = (ao-a) /aoXlOO 

tt^T*MSUX»fca«>'-- KOt** 

fc*. *WH»C*lr»X. *»tt*#^tli» 40*C<D*T 

S»59LX40 , Cfc:Lfc«$fcO. 1fiS%^±Oiig£8l 
[0 0 0 7] *R91fc*3tt*a*«, «*««I±K, * 

arts. 

[ooos] c«7k*oafi*»] 

(A) 

jis p 8209o/^^tta«#r*jB©a«ttK:j:oa« 
Lfe?ttA;v^>- ho;\>^-afiK (jis p 812 

3) #80 ± 5 %T^Syt**©£M® L^;^ (£A 
LBKPtl^) ^{^ffl-T^o 

(b) aTKftoa^ 

®lbkp^ 25± 3t;t— state— fcxa«w- 

UT*^-^««P»*S (JIS P 8121) X460±10mLKnp 
gLT^/ig^l. 0S»% <D LBKPX7U-^# 

©«#80± 2 g/m 2 K&*«fc'5KWO»^T#&, fit 

±m<D]. oaaxox^y— jHeae/wyiooaaaiuz 

»LX5aa« («») SlllU Affi*s/fcr»tt«fcT 
150^^i>iL«7-ri'- (®W200cm 2 ) T^ILIiy- 
h£f#S 0 SiB'>- h<2±tci¥l;320±20g/m 2 <D3» 
(ag185mm) 2*fctfi;ta, 5E^-t©±^a— ^^U- 

h^m^-^>^Lrz^ mffl>>- h^^om-To # 
34o±iokPaT5^f B iyux-r^o yum a^iza 

iy-hCDliw (g) £f¥§-f£o #lCl05±3t;, 6 

o#h<s»u ftsnteuv'-KoMWd (g) *s 

©±EX3R«C>fcW, Wdrt>6, (1) S»cJ:D'&*iPa 

(%) t^So 

a (%) = (W-Wd) /WX100 (1) 

«fc->-h«r»l»U H«fcLX#«>fc$***aoi 
TSo 

a±ET*6fc§**a t ao3^6* T5t (2) £D@f£ 
g{f*g (%) = (ao-a) /aoX100 (2) 

[0009] («v«ia±a(Dajg*») 

<DLBKP£, 25±3tT-£3*b'-*-K:X^fi? j e 
LX*^««Mi*fi (JIS P 8121) T460±10mUcnp 



4 

m\sTW7msLtfi\. oaa%coL bkp77'j-*» 

So :©/^X7'J-S»»a©y-KDLBKP» 
©fl*a**80±0. 5 g /m* JcftSct 3 »Cff D«oT#6, 

ttR7;i^x^AXpH«:4. 5i:s@iufet, 

lfi±»©l_ OfiaK©x*y-;i,jgM£/w;/iooaaffi 

lC#LX0.5fiMgB («») B&jtoU 

KTISO^S^^-f i*- (E«200cm 2 ) 

*>- M3->- h<Z>±KSFS320±2Qg/m 2 <D 

Sffi (lEg185mn) 2ft£fita, HK-^O-tK^ -f^ 

JE^340±10kPaT'5»^7 p UX-r^o > 
- h©*«ffiK7-f ^-«:ffltM05± 3tT2^f^i 
S^^n^:->-h^20± It, iSg65±2%(£& 

(zmmzntzzs- hoaatsutu TEtmsc (3) 

i^cfcDiflt (g/m 2 ) ^«§o 

£Fft (g/m 2 ) =~>-Kfi»/0. 02 (3) 

M^riP^ (mm) 

<3>±ETf#eftfcJ¥a£/PS*>SSKd (g/cm 3 )<£T 

(4) \Z£0#tf)Z> Q 
d= (iff) / XO. 001 (4) 

So , 

®±ET**fc»Sd, do#6, Tj£ (5) cfcDOT 
50 g2p^rp]±^ ( g /cm 3 ) = d o - d ( 5 ) 

[ooio] imm&&&m±at<Dmttm 
<2>mm2ntczs-h\ti\s p 8123, j\>*-m&miz± 

x»e>nfcefeffSrBofrs. 

®±ET*»fceftfl[B, Bo#&, Tit (6) <£0H 
2PfifeSfS]±^^*^So 

ojw >h) =b-bo (6) 
40 [ooii] mm*mwmfo±me>mttm 

©»iasn&v-h«jis p 8i38A^«to^awffp* 

9±BT*»fc3F8W«P, Po*6, TSC (7) 

o«*^awKiai±***«&*. 
«**awsra]±fl[ (#-r>h) =p-p 0 (7) 

50 [0 0 12] Z.<D&V\Z, mSO*ft^«fc01.0fift% 
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mz&i£i*nz> 0 

[0 0 13] 

±tuz>fc&vo (a) \t. A^yx^u-^^^Ja^n 

<D£3%xt>nz>. B^m-xmm (ld <tb<i^ 
2 l £ n » if b m^/jn $ ^ a < 

* L < 5 Xa± t ttiflsft* t1*3e«ttO*»tt»» 

^>^<h^^mbfco /w;/^— hi^jis p 0001 

[0 0 14] *»M©K*ff^4%£il±i:»:*ft-&ft 

(a) *xnT«fi a r«(i)*4k»m±a«tao2g 

/crffiU:, »*L<«0. 025g/cm 3 J^±, Mlc#£L 

< aa 03 g /cm* a±, (in «qiefian±a«qi 

>h£JLt, »*L<tt0.7*-f >hJ£U:> ^{C^^U< 

5#-f >ha±, »*u<«a7#-f >ha±, xic»s 

L < «0. > hJ^±<£> (i) - (i j i) CDfpjn^ 2 C>£U: 



[0 0 15] *58HK;fel,>T, m*m&4%&>±£u* 

<t&$o (a) /^y»B»c»«r*fc»©«*st 

tAU*;ktfy S/n**>. (A2)^'JirU 

;i,X~7^k (A3)75h\ (A4)75>, (A5)75>& 
ffi, (A6) 4&7>^ex«}Ajti, (A7) -f 5 4f*/-)V* (A8) 

;P3fc D TJ^T 0 ^E^jBl 2 ; e;p*»o«»ft 2 - 4 <D7 

[0016] (AD^;u^y ->D+-y->«, 25 < coteg# 

10—1, 000, OOOmPa • s ©^y;p#U ->n^+>->, i^U7 
^ >ffifccfc*HLB**l ~14C0^ 'J *=^>X^ 

20 [0017] (A2) ^ U iz U ^X— 3r^ttTB-«SC (a) 
[0 0 18] 

Hfci] 



CHz-O-R! 

CHOH 

CH 2 OH 



(a) 



[0019] Ri \*&im$k 8 -35cD7;U^;i/g, 

50 TJ^xMXIi^ - t F □ + y7MJI/St^§, ) 
(A3) 7 5 h\ (A4) 7 5 >, (A5) 7 5 >g£^, (A6)4&7 
>^^AS, {A7W 5^*/-;i/ttTI2— ifiSC(b) - 

[0 0 2 0] 
[ft 2] 
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(5) &m 2001-248100 

7 8 

R 2 -CON x (b) 

R 2 — CON^ NCOR 6 ( C ) 

R4 R 5 

^CH 2 CH 2 OH 
Ri-N x (d) 
CH2CH2OY3 

R2-COOCH 2 CH 2 -liT-CH2CH20COR 6 ( e ) 
CH 2 CH 2 OH 

f 7 /*« 
R2-COOCH2CH2-N-CH 2 CH 2 CH2-N x (f) 

COR 6 

z \ 

Rlo^N • HOOCR2 (g) 
H 

R2-COOCH2CH 2 -N-CH 2 CH 2 OCOR 6 X~ (h) 
CH2CH2OH 

ft / E < . 

R 2 -COOCH 2 CH 2 -l|r-CH 2 CH 2 CH2-N x X (i) 
R 8 COR 6 

N — 1 



R 2 -C^ 

N — 1 



(j) 



CH 2 CH 2 OH 



[0 0 2 1 ] [jW, *A0 : K^Sc2~4CD7';^U>^-=^-y--f H 

Yi. Y* : m>\zm—X\Z&mt£-2T. **JS^, R4.' ReC Y3 : **HTXfi-C0R6 

0-. -(A0)n-C0R3XlJ-(A0)n-H * Mb 3] 

Z: -CH 2 CH 2 0(AO) n -OCOR 9 X« 

- CH 2 CH- CH2OCOR9 
OH 



Ri : Kite— jftrt(a) tRIi; Rr.Rs : rolilgc 1 ~ 3 0)7)V*)V& 

R2. R3, Re, R9 : mm®. 7 ~35©7,M ; ;Wg> 7^^^^ Ri 0 : frmMTXteRs 

SX(i/3 - t Ka*->7Jl^;Ug n : 1 ~20OScT¥J% ; &;^ 

R4,Rs : *5gM^Xttg|J!lS: 1 ~ 3 ©7J^;i/S JO X" : Ig-f 
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[0 0 2 2] ^c, (A8K (A9) (Dfc£Vo&m&L-?Z>&m 

2~24<0 2— 14ffi7JlO-;i^#£L<, 2-8<ffi7^ 

Li*. 2{iib*7;Pn-;i/<hbT^ X— 5^g£^A,T^ 
Tt>cfcl^^^^2-10O : bCD, 0iJAtfyPtru>^U 

jk y^u>^j3-;k xfu>^'j3-;k f/x 

*<&«*KSft/ft6t*»=o. 4- ix$>z>h<o. mx 

tf^"J-feU>, #'Jd"J-fcU> (¥^SS€rg2-5) , 
^>^I'JXUHJk y^>^X'JXUI — ;k 7^ 
fc:b-;k V;i/tfl — A. X^*;*— X, XDMJy 
K 7^t:^K v>x^K v-aSP^* 

^1/>^J3-Jk tfU>^U u-;k x-^g 
^*bTViTfect^^^Sc3-i2co7;Un-;p-e> i 

[0023] ^n^oxxfj^Mt^iM 

*tf t&ftk ^fflftK HIS, »i^llc?DHnTfeci: 
[0 0 2 4] cnf)©XXTMl 4i»©X^^ftR 

z. tat-viz. m*-\z. mmmt0myjiz}-ji(DM^ 

tt^STntfXX^JWbttMCSrSSHnU, 150-250t:T£ 

«*©#STl:S*ft 2 - 4 ©7^* U >t Kfe 
ttlnT*c:£fcJ:tK 7;l^U>**1M KW3JDXXf 

wtnns. JiteK*si^i*«ifi7;ni-^{c 

[0 0 2 5] ^(DXZfi^XXfi^lMH Jf 
CD0H3»«10-95S*X«|ft$nfct>©T»O, ttfcfiFSL 

< i ^;i/©*flfi7;H3— ^^fc 01-2 twx^r 

[0 0 2 6] 7;V*U>**1MK (EUtt. A0<h^-5) 
ttxxfi^lt^SS, AO<0ttim^RfcL ixf 
* 1 t^SfcO WP0^iBl2^**-Ct 0, 0. 1 



(6) M2 0 0 1 -2 4 8 1 0 0 

JO 

**iM«otPOoBd©iPin-ct)cfc^. ao 
S«:$*&ii*fiifi7;m— Bites? oi^fi^ffl^ 

[0 0 2 7] *»98©»«EfflttJ(Sj±atfflti6n-6* 
iSttiSSH 1 (B) 14, ¥^#^a#1000-10007JXte25 
70 *C"C(0 1 XzKBSEOttga* 1 -4000mPa • s <D'J>U< £ 

s&^^TKSttSS^ (B) fcL (A) <D$Lfc/» 

. (B) fcL ¥^»^a2^-600^Xtt251CTOl«* 
Sf£©ttffaU~1000mPa • s, ©'K^t^n*^ 

»/fr*«ttfls^*T»*. ft*, TKSttwa^ (b) 

20 [0 0 2 8] <W#T«©«6*tt>*»tt*#^ © 
(IiS« T«SO*#TGPC 

ti^A : a-MX 2 OKV-) 
i&S£$E : 0. 15M N32S04/ 1 %mM 
rftM : 1 mL/min 
tt^AUm : 4(TC 
: R I 

R**»g : 5mg/mL 
50 ^Al : 1 00 At L 

[0 0 2 9] <ttK©afi*»>*»ttSB» : Ffl!) 1 Sfi 
%*S«t^Bt, BittflW i^T25t: 
<B*fl=TT*l5£bfc. [inlESte60r/min£U ^gtcj^ 
UT, 80raPa • sEtTttNo. 1 n-*-, 80mPa ■ s@400mP 
a • sKTttNo. 2n-^-, 400mPa ■ s@1600mPa • si^TF 
t^No. 3 n ^ — % l600mPa • s@8000mPa • sETFteNo. 4 

[0 0 3 0]*»tt«»f (B) tLTIt #UK^ 
7^3-;m#iJ-7-, #U7^U;U75 

7 a HS*U7-, (B2)#U t'xjl/7;^-M#U7 
[0 0 3 1 ] ffl3)©JR»iLTWU ^JA«h^^EDni/ 
50 t&ni^&^Jftj (T-^^^-fA^SSfT, 1991^) CO 
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77 

36-37jcfcE*snT^a, mmzmmtoRzf/xmt 

*Aj (D283Ht::<&££?lC, _tlB*^^>{k^©tCM 

>GD©&gte0. 005-0. 1rt*»i=L<* 0. 01-0. 08*<3EK: 
3K&£o 

[0 0 3 2] *58«o»*«|SJllSl±*Jfc*liT, ^ 

m (a) t*»ttw»^ (b) oaatjttt, »*u<« 

(A) / (B) =99.999/0.001-20/80, ^fC^^L 
<te95/5-30/70-C&*>« 

[0 0 3 3] *5gKO»ttfflJIBfllpl±S9tt. lffl 

(CI) iSSfliffi&ifi 

ic2) «»7jio-;w«KxxyjMa 

;k ytj^f;wxxf;k xfJUWIx^f^ 

SWKMSiXXTJKOt h U 9 AS, *U">A 

ffi, &tf7>^E-^A:£o 

(C3) 7)V^-)V^>^£>7s)Vy^>mA 

(C4) XA*3A>iyxXrA8 

(C5J t7^1/>X^7^>SS-^A7^Tt K 
(C6) *u*;p# 



72 



-i >&<oi- h v <y i±m. au^ais, *;i/>^Aiss^ 

*^ U-f >KR^^ U >©»^ £S n>5 2 ffl£t±*> £ 
ft^S^ftCO^HJ^Aig, *U*A£, #71^>^A 

(C7) m4&7>^-^Ai£ 

mt^wfr h u ^^jp7>^-^a, mttt)v v u 

^^7^-^A, MXf7'J^MJ^^7> : E 

[0 0 3 4] #®f£tt&J (C) ^Tk^tt^^T (B) £ 
a^M^Cttft^ft (A) ©9Ub/#«£5EKfq] 

«rtJ±JW»i, (A) (B) rt»oa*^toii-»cj: 

0 1 HIBK±<OA»a:A{b5fcfttt**-r-6^ (C) j* 

[0 0 3 5] Mffitt^fJ$:Mt^)«^, *5SW<0#JK 
20 ffl«Kfi±j«fc;fett*fb*tt (A) , 

(B) , *®f§tt^j (o ©aajttt. »*u<« [it 

&® (A) + *BttS5iHP (B) ] /HLffiiSttSO (C) 
#99. 999/0. 001-70/30, S5fc«F£ L< H99. 9/0. 01 
— 80/20T&£ B 

[0 0 3 6] *»9iO»«ffl«»[R)±#Jtt{t;^« (A) 
SrTKBttWtf^ (B) XttTKSttK^ (B) /JPffifS 

TfcJiHU {b^« (A) £*«M4K#^ (B) 

50 [0 0 3 7] *BttJS»^ (B) XttzKBttSS^ 

(B) /^©^ftgij (C) fc<fc*fb*« (A) <B¥Ub/ 

»«tt*ffl-r«{b-&4ii (a) ^*Bttw»^- (b) , 
sfg-te^y (o fcfcct*^ — «w^ff*>tiTi^a{b 

Lfc«tt3Mb«a<*tf£ft*. ^fca^b/»«PSJc56ja 

[0 0 3 8] *»W©»ttffl3H»|fij±J«tt, #«I8<D 

[0039] #K9i<D»mmi&Kfo±m** 

-*)WV17 (TMP) LBKPf(D 

[0 0 4 0] *XH0#HffllKKffl±flfcL »II8H 
50 tLTlt / , «^^ r JR»oflB»**«4«±*iHjia»c»7K 
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75 

IK 

[0041] »«Bffctt*<x». am, $g^3 

^7=x Kg£W"f #Uxfl/H^>^i 

tf*>n*. fi»*ffijfr*»joDasipatt/t;i.yiK»ioo 
[0 0 4 2] #5B^o»«ffl««ei±»jtt, 

i ooa«88*c» bxo. 01-5 mmaommtfiVf £ u ^ 
»to. i-2»««©^a«jpTt>«sK«i*, afe 

[0043] *»w©»iHffljK«fei±sjift*fb^«i 

[0 0 4 4] #3eW<0#«fflj|B«lRl±WS:fflVJT»6n 
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02g/cm 3 £U:, #£L<teO. 03g/c 

±*^cfca&t»*U<, «*tt{bd* (A) ^aftflji* 

[0 0 4 5] SSfc, **W©»«»IBKlSl±a*ffl^T 
10 JPyS*iffl#»fT. 1992¥) <D455-460HiIIB®^nfe 

[0 0 4 6] 

(l) &&&Ltt 

ffl^iffiNo. 26 (fiS185niiiK £P»320g/m 2 ) ftffllifc. 

»2fc*«tt*»?- (B) t^OT^iXtt 
l%*Sffi<OttS*, a3iC»ffiJgtt»J (C) 
fee ft*, 7K^i^^B-1-B-14^f5jnt>40 t CO7KT 

[0 0 4 7] 
[Si] 



No. 


<b ft € 


(%) 


m m 

(g/cm 3 ) 


mm 


mm 


A-1 


(fflM5/U3— VKF96A-1000) 


5.9 


0.025 


1.0 


0.9 


A-2 




6.6 


0.028 


1.5 


1.1 


A— 3 




5.7 


0.026 


1.5 


1.0 


A— 4 




5.2 


0.028 


1.4 


1.6 


A-5 




5.4 


0.023 


1.3 


1.4 


A-6 


PO 0.4*7UttJta«S 


6.0 


0.022 


1.0 


0.9 



[0 0 4 8 ] 



»2] 
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(9) 



75 



[0 0 4 9] 



2001-248100 



16 



No. 


* j§ 1± s # ^ £ 


3ITH 


1 

v20 o» mra sy 


B-1 


( B^*b Exfts^x^ 3 — fey-^GL-03) 


14000 




B — 2 


7K'Jt^7U77U=l— ;u 
PVA105) 


22000 




B— 3 


(^U. PVA220) 


Qflnnn 




B — 4 


Wtt7K'J7$WU75K 
(TEL V-f ^>KC-5) 






R 


s^b^ta 




2.3 


B — 6 


*^a-Mb»t» <e«ifto.02) 

(B*X5?XXi/-, CATO302) 




Zoo 


B — 7 






oUUU 


B — 8 


*^*MbiBt» Htttftfto.03) 

(BE^a— 5% X— j*K504) 




14 


R — Q 


*^*-><b»» (S&&0.02) 
(3E^a— ^\ X— XK250) 




2 


B— 1 0 


*^;*->{b;]St& (®&go.04) 
(3E^n— 'Ja^-ttfKHlooo) 




CO 

OO 


B — 1 1 


*^*>ib»» (M&&0.04) 
( B^^oMbX. *#$7?40T) 




65 


B-12 


*^>^fc«» (^&Jg0.04) 
( 0 ^ XJXXJ* „ CATO308) 




151 


B-13 


*^>^b»» (M&&0.03) 
( B^3->X$-f . V3035) 




39 


B-14 


v*)±mv ; sm m%mm. urn) 




850 



[$3] 



No. 


^ ® >*S 14 


C-1 




C-2 


J»<b-tz^hU*^l,7>^=.^A 


C — 3 


^M^^^-hU^A^c^iSj^Miaoo) 



[0 0 5 0) ( 2 ) #ffiffl*SfS|6]±SiJ©8«i 

(A) tTKSttK^ (B) , Xtt<b£*& (A) 
ttW»? (B) iflBffittSI (C) £, 2Lf-*-JC 
ffl«bfc70'C(Dm*»C^-JC^JniL, 7<rCTS3-}l#L- 
T^Sffiffi^y^-ftf- (-fX5 7-H-7yt'J- 

(«) SHV-OH-1-2. 2SS) CT200kg/cm 2 (20MPa) T 
1 0iM$£-t*¥UbLT5 % [ (A) . (B) RU (C) 



50 



[0051] m 
<&wvi7>-£m/vv7\*iti'p®>M.-$titzMm?;m 

K{fc***3gS, K»H£l/T. *li/yj-t'J> (1 

/iasit) EOPo^a->i7#uoti w^tttire/Hfc-EO 



-9- 




17 

[0 0 5 2] <^7-y>/^yi>{bfWLBK 

b<D<Dt>±ymmm.*mu\sp 8121) mAOmix$>r>rz. 

[0 0 5 3] <^7 - y >/^y 2 >»^^TM P 

h (t>j-ymmm*m cj is p 8121) mom\) 
^x:xmmm\zT%m^T 2 %otmp u - ti,tc 
b<D*m^tz. w 

[0 0 5 4] 1] *tt/^y^^iJ-«:» 

jffifgca S/- h <3/^ ^W**«60 g /m 2 K ft £ & o \z ft 0 

lOOWS&Oft^W (A) ©«S»#£LT0.5»«»IU 
*lffl^!yi;»««»CT80^y->3.'7'fi'- (®«200c 
m^mffily-h^co htt, 340kPa 

(£J>*ft77*£- 2) LBKP*»3Kg©y-h0/^JJF 

Wt?pH&4.5l:lBBl/fc, ^^T^4-6tC^t*a 

(A) ©*«l»i:UT0.5«*lHlL, ftB^tybTtMSB 
50^ y V <i (®»200cm 2 ) T#* U h 
^Hf;. »3ffiS©y-hH 340kPaT?5»pa^UX«fc 
tyi/XU BWH^-f ■\'-S:«^105 , CT2 5»IBK» 50 

£^4-6 td^To 

#50g/m 2 lcft4i5l:ft0«?T^6a«7;^-* 
AtpHH 5tCS8&L/to *^Tg7 K^-rffi*0>8> 



001-248100 

iffifflffiHfpJ±SS^/^^10088^fcO(b^ (A) <DG 
j»#iLT0. 7»aSlDU ftffl*ylf#««fcT80*y 
ya7^t- (H«200cB*)T»3BU->-h«»fc. S> 
ISOy-hH 340kPaT5^pgyU^«^Tyu^ 
U ttffiH^-f •V-tfflti1051CT2»riB«;»Lfc. £A 

[0 0 5 5] <IMMIB • 

• 

•Hi$nft'>-KD« (g/mO (mm) &» 

*U TEtt»SK::«fcgR« (g/cm 3 ) 
R«= («) / xo. 001 

j is p 8i23A>*"-afiffjc«fc-5. ee«©o.52iW> 

J IS P 8138Affifc<fc*. ^S^gOO. 5#<>H<DMte 
M«i:UT+»l:B«Sn4t)0'e*5. 

JK*BJ&«B£LTJIS P 8112ftlc£9tt£ttaE&M£ 
Lfc„ <t^« (A) #««ffll*O«*100^»bT105£Jl 

ffiflHO*ffiT»^nfc5^ [ (A) , (B) RZ* (C) 
J«#<DB» <OSL{b/»*«€rBB2cB, i^^30cmcO^ 
7*SK:B$20cinSTftAU 20t:c7)ti^Wtc^^y;^ 
ftBL*<fc»6tt*fWBUfc. BUMttttl BMlKrtT 

»«tnax, iBBa±»«Lft»htfo. i*£ia 
#BLftttntfO£Ufc. ft*, 

^fc/#»«**«HXtt*JKj&> £ 5 mm£A±co t C 5 tC?L 

[0 0 5 6] 
»4J 
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(11) 4$^2 001-248100 

20 







Sgifc 




* & 


)V Z 


f 


LBKP 


A. 

N 


o. 


(A) 


(B) 


(C) 


(A) 


(B) 


(C) 


R St 

(g/cm 3 ) 


C*V>H 




(kPa) 


(g/cm 3 ) 




(*V>W 


(kPa) 




1 




B-4 




70 


30 


0 


0.340 


54.2 


91.6 


167 


0.597 


89.0 


87.0 


179 




2 


A-2 


B-4 


_ 


70 


30 


0 


0.325 


55.1 


92.2 


165 


0.584 


89.7 


87.8 


176 


3 


A-3 


B-4 




70 


30 


0 


0.328 


55.0 


92.4 


164 


0.587 


89.5 


87.6 


173 


a 

RP 


4 


A — 4 


B — 4 




70 


30 


o 


0.324 


56.0 


92.7 


163 


A COO 


os.y 


88.0 


172 






A cr 

M O 






~tn 
/U 




0 


0.334 


54.7 


91.9 


162 


0.593 


89.2 


87.3 


172 




6 


A — 6 


B— 4 




70 


30 


0 


0.330 


54.8 


91.9 


163 


0.589 


89.5 


87.8 


173 ! 




1 


A— 1 




- 


100 


0 


0 


0.355 


53.5 


90.9 


1 

1 Ot 


0.612 


88.5 


86.5 


129 




2 


A — 2 








U 


0 


0.340 


54.4 


91.5 


128 


0.598 


89.3 


87.2 


126 


ifc 


3 


A-3 






100 


0 


0 


0.343 


54.3 


91.7 


129 


0.602 


89.0 


87.0 


127 


8 

□ 
PP 


4 


A-4 






100 


0 


0 


0.339 


55.3 


92.0 


128 


0.597 


89.5 


87.3 


124 


5 


A-5 






100 


0 


0 


0.349 


54.0 


91.2 


129 


0.608 


88.7 


86.7 


128 




6 


A-6 






100 


0 


0 


0.345 


54.1 


91.2 


130 


0.604 


89.0 


87.1 


128 




7 








0 


0 


0 


0.376 


52.8 


90.3 


167 


0.637 


87.9 


84.6 


177 


5 7] 
















r 

L 


«o J 












&K 




fifitk 






;u ^ 




LBKP 


No. 


(A) 


(B) 


ft M 

(C) 


(A) 


(B) 


ft ® 

(C) 


IK ft 
(g/cm 3 ) 




(*V>W 


ttSi&ft 
(kPa) 


3£ ft 
(g/cm 3 ) 


afeft 

<*■<>» 




(kPa) 




7 


A-4 


B-4 




25 


75 


0 


0.336 


55.5 


92.2 


215 


0.593 


89.6 


87.5 


231 




8 


A-4 


B-1 




70 


30 


0 


0.324 


56.0 


92.7 


142 


0.581 


89.8 


87.9 


140 


* 


9 


A-4 


B-2 




70 


30 


0 


0.325 


55.9 


92.6 




0.581 


89.8 


88.0 


166 


m 


10 


A-4 


B-3 




70 


30 


0 


0.324 


55.9 


92.7 


160 


0.582 


89.9 


87.9 


170 


11 


A-4 


B — 5 




70 


30 


0 


0.324 


56.0 


92.7 


141 


0.581 


89.8 


87.9 


138 




12 


A— 4 


B-6 




70 


30 


0 


0.325 


55.9 


92.6 


158 


0.583 


89.7 


87.8 


168 




13 


A-4 


B-7 




70 


30 


0 


0.341 


55.4 


92.1 


168 


0.595 


89.5 


87.4 


177 



[0 0 5 8] [§6] 
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(12) 



2001-248100 



21 



22 













/< ;u zr 


LBKP 




fPJJ 
N 




(A) 


IB; 


If- ® 
ICJ 


(A) 


IB; 


cc; 


(g/cm 3 ) 






(kPa) 


(g/cm 3 ) 




(*V>I0 


(kPa). 






14 


A— 4 


B — 4 


C — 1 


69.86 


29.94 


0.2 


0.323 


56.1 


92.7 


164 


0 581 


90 0 


88 1 


173 ■ 






15 


A— 4 


B— 4 


C— 2 


69.86 


29.94 


0.2 


0.322 


56.2 


92.8 


1 60 


0 579 


90 0 


OOJl 


169 






16 


A-4 


B-4 


C-3 


69.86 


29.94 


0.2 


0.324 


56.0 


92.7 


164 


0.581 


89.9 


88.1 


173 






17 


A-4 


B-4 


C-1 


69.97 


29.99 


0.04 


0.323 


56.0 


92.7 


164 . 


0.578 


90.0 


86.1 


172 


@ 


m 


18 


A— 4 


B-4 


C-1 


52.5 


22.5 


25 


0.324 


56.0 


92.7 


163 


0.579 


89.9 


88.0 


171 


® 




19 


A-4 


B-4 


C-1 


70 


30 


0.0005 


0.324 


56.1 


92.7 


161 


0.581 


90.0 


88.0 


171 


O 




20 


A-4 


B-4 


C-1 


28 


12 


60 


0.325 


55.9 


92.6 


160 


0.583 


89.8 


87.9 


170 


O 




4 


A— 4 


B— 4 




70 


30 


0 


0.324 


56.0 


92.7 


163 


0.582 


89.9 


88.0 


172 


o 


tt 

8 


4 


A-4 






100 


0 


0 


0.339 


55.3 


92.0 


128 


0.597 


89.5 


87.3 


124 


X 



CO 0 5 9] 



IKK 






TMP 


151- 
N 




(A) 


(B) 


(C) 


KG® 

(A) 


<B) 


(C) 


(g/cm 3 ) 




(*V>I0 


(kPa) 




21 


A— 4 


B-2 




50 


50 


0 


0.321 


52.5 


86.8 


57 




22 


A — 4 


B-3 




50 


50 


0 


0.320 


52.7 


87.0 


56 




23 


A — 4 


B-4 




50 


50 


0 


0.322 


52.9 


87.2 


64 j 




24 


A— 4 


B-5 




50 


50 


0 


0.318 


53.2 


87.4 


! 59 




25 


A— 4 


B-8 




50 


50 


0 


0.307 


53.4 


87.7 


61 




26 


A-4 


B-9 




50 


50 


0 


0.311 


53.3 


87.7 


63 


27 


A-4 


B-10 




50 


50 


0 


0.308 


53.7 


88.3 


59 


& 


28 


A— 4 


B-11 




70 


30 


0 


0.306 


53.5 


88.2 


56 




29 


A— 4 


B-11 




50 


50 


0 


0.309 


54.0 


87.8 


61 




30 


A— 4 


B-11 


C-1 


45 


45 


10 


0.308 


53.9 


87.9 


58 




31 


A— 4 


B-12 




50 


50 I 


0 


0.300 


54.1 


87.5 


59 




32 


A— 4 


B-13 




50 


50 


0 


0.308 


53.7 


87.9 


60 




33 


A— 4 


B-14 




50 


50 | 


0 


0.316 


52.8 


87.0 


55 


it 


5 


A— 4 






100 


0 


0 


0.309 


53.1 


87.5 


48 


& 


6 


A-4 




C— 1 


90 


0 


10 


0.298 


53.7 


88.0 


46 




7 








0 


0 


0 


0.336 


50.9 


86.0 


67 



[0060] ^4-7 &v*&w<D&$&mmmfo±miz 

&tl&. V7-i/>rt)\>7 (LBKP, T 

mp) (Dttniz&^xh, efes, ^mwm&fa± 

[0 0 6 1 ] 
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/ 



(13) 



2001-248100 



(51) Int. CI. 7 

C 0 8 L 3/00 
5/00 
29/04 
33/26 
83/04 
101/14 
D 2 1 H 17/37 



tt»J8B*t 



F I 
C 0 8L 



D 2 1 H 



3/00 
5/00 
29/04 
33/26 
83/04 
101/14 
17/37 



T-73-K (##) 



(72) ^mm Ai§T*g jta 

ft&LJUmfr^lJU 7^1334 



F^-A(##) 4J002 AB041 AB051 BE021 BG131 
*E3El»5t*aW CP032 EH056 EN096 EN136 

EP016 EP026 EU116 GD00 
4L055 AA03 AC03 AC06 AC09 AG32 
AG47 AG48 AG52 AG64 AG72 
AG77 AG82 AG84 AG86 AG88 
AH16 AH29 AH50 BD12 EA06 
EA08 EA11 EA25 EA30 FA12 
FA16 FA20 GA04 GA15 
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